INTRODUCTION
Ring -tailed lemurs (Lemur catta) are a resilient primate species, inhabiting a wide range of habitats across southern and southwestern Madagascar that includes areas of heavy human disturbance (e.g., Sauther et al. 1999 , Gould 2006 , Jolly et al. 2006 ).
Spanning a range from the southernmost point in Madagascar
(Cap Sainte Marie), across the spiny forests and dry deciduous riverine forests of the Atsimo -Andrefana Region, through the high-altitude Andringitra Massif and surrounding highlands, ring-tailed lemurs live within a range of challenging environments in terms of temperature variation, droughts, cyclones and differing levels of anthropogenic change (Goodman et al. 2006 , LaFleur 2012 . Lemur catta is also the most terrestrial of all living lemurs, and exploits a wide range of resources, depending on the habitat (e.g., Sauther et al. 1999 , Goodman et al. 2006 , Gould 2007 . To date, most of what is known about this species' biology, ecology, and behavior comes from long -term studies (> 25 years) at two riverine gallery sites, the Bezà Mahafaly Special Reserve and Berenty Private Reserve (Gould 2007) . Only recently has information on this species been available from more xeric spiny forest areas, including along the limestone plateau of Madagascar's southwestern region (Sauther and Cuozzo 2008 , Kelley 2011 , Cuozzo and Sauther 2012 , LaFleur 2012 . In this paper, the use of caves and cliff fissures by ring-tailed lemurs at two sites, Tsimanampesotse National Park and the Tsinjoriake New Protected Area, both located in southwestern (Pruetz 2001 , Huang et al. 2003 , McGrew et al. 2003 , Barrett et al. 2004 , Workman 2010 . For example, cave use among chimpanzees in southeastern Senegal looks to be an "opportunistic" behavior in response to high temperatures (Pruetz 2007: 318) . Explanations for cave use by primates also include access to water, obtaining nutrients through geophagy and predator avoidance (McGrew et al. 2003) .
Among Madagascar's strepsirhine primates, only anecdotal observations of cave use have been previously reported. Ringtailed lemurs at Andrahomana cave, in southern Madagascar have been seen resting and feeding during the daytime in this cave (Vasey et al. 2013) . At Isalo National Park, on the southern edge of Madagascar's central highlands, ring -tailed lemurs were observed entering caves to lick the soil as well as using caves during the day and at night (Dinets, pers. com). Finally, a single report from northern Madagascar describes crowned lemurs (Eulemur coronatus), using a cave to drink water (Wilson et al. 1989) .
Early reports by Perrier de la Bâthie (1927) described ringtailed lemurs using the vertical cliff-faces of the Andringitra Massif, central Madagascar. A more recent study of these highaltitude (ranging above 2,000 meters) L. catta on the Andringitra Massif, near the northern boundary of this species' range in south -central Madagascar, has documented the use of fissures and overhangs in the granitic outcrops as sleeping sites (Goodman et al. 2006) . Goodman et al. (2006) hypothesize that i) caves serve as shelter in response to cold temperatures at this altitude, and/or ii) caves and rock overhangs may be a way of avoiding predation by the endemic fossa (Cryptoprocta ferox). Gould (pers. comm.) has recently observed a small L. catta troop (n = 4) that uses a small cave in the Ambalavao region of the highlands, in the same region as the Andringitra Massif. This population lives in habitat with no forest cover due to slash -and -burn agriculture, and survives on anthropogenic resources such as crops and fruit trees. This example of ring -tailed lemur cave use is likely a result of human action rather than ecological adaptations such as thermoregulation or predator avoidance, and is similar to langur cave use described by Li and Rogers (2005) , where these monkeys use caves and limestone karst as a refuge in response to deforestation and expanding cultivation.
In fact, all of the scattered, fragmented L. catta populations in this highland region may be using the granitic slopes, massifs and caves as a refuge, as the surrounding areas are void of continuous forest, subject to frequent intentional burning (e.g., Goodman and Langrand 1996) , and are marked by vast expanses of cultivated land (Cameron and Gould 2013 (cf. Zafisamimanana 2012 , Ravelohasindrazana 2013 , Ravoavy 2013 ). Thus, four of the eleven troops observed at both locations used cliff -face crevices and/or caves as sleeping sites and most troops were also observed using large caves as drinking sources and/or potentially as refugia from excessive heat along the western edges of the limestone Mahafaly Plateau. These data greatly expand the knowledge of ring -tailed lemur cave use in Madagascar, which to date has been primarily anecdotal.
DISCUSSION
Cave use by non -human primates has been linked to thermoregulation, predator avoidance, and/or resource access, as well as refugia in response to human actions such as deforestation (e.g., Pruetz 2001 , Huang et al. 2003 , McGrew et al. 2003 , Goodman 2006 , Workman 2010 . Similar to the langurs of Southeast Asia discussed earlier (Huang et al. 2003 , Workman 2010 , ring -tailed lemur cave use in the Andringitra and Tsaranoro region much further north of Tsimanampesotse and Tsinjoriake is likely linked to deforestation, given only remnant forests exist in these areas Langrand 1996, Cameron and Gould 2013) . As the areas in which observations of cliff-face and cave use display intact forests, at least until recently, it is unlikely that cave use in this region is a direct response to deforestation. Large caves with pools of fresh water do provide important sources of drinking water during the day at both study sites, especially since these are available year round (LaFleur 2012).
In addition, at Tsinjoriake there are also limestone seeps along the edges of the coastal Mangrove forests which make fresh water available during low tide, and which are used by some lemur troops (e.g., Ekipa troop). Goodman et al. (2006) their habitat has few sleeping trees, but they solve this dilemma by sleeping on sheer cliff -faces (Kummer 1968) . Goodman et al. (2006) were the first to suggest that the use of limestone crevices and/or overhangs on vertical clifffaces as night sleeping sites by ring -tailed lemurs could be an anti -predator strategy, specifically in response to endemic fossa (Cryptoprocta ferox). Thus, another possible explanation for cave use among the studied lemurs is that using crevices and caves as night sleeping sites at Tsimanampesotse and Tsinjoriake may provide some safety from night -active predators within a habitat with a relative paucity of large trees for suitable sleeping sites. (Sauther 1999 , Gould 2007 . Given the importance of limestone caves for safe shelter, nutrition and drinking sites among ringtailed lemurs it is essential that these habitats remain intact. 
